Two experiments investigated how excitatory conditioning and inhibitory conditioning are related to absolute versus relative changes in reinforcement rate. In Experiment 1, rats were trained on two feature-positive discriminations: in one discrimination, A was reinforced on 10% of trials, and AX was reinforced on 40% of trials; in the other discrimination, B was reinforced on 60% of trials, and BY was reinforced on 90% of trials. Thus both X and Y signaled the same absolute increment in reinforcement (30%) but at different base rates (10% versus 60%). Although response rates during training revealed a much larger discrimination between A and AX than between B and BY, final tests with X and Y alone showed that excitatory conditioning was the same for these two stimuli. Experiment 2 mirrored Experiment 1 in that it trained rats on two feature-negative discriminations: A was reinforced on 40% of trials, and AX was reinforced on 40% of trials; B was reinforced on 90% of trials, and BY was reinforced on 60% of trials. Thus both X and Y signaled the same absolute decrement in reinforcement (-30%) but from different base rates (10% versus 60%). Once again, response rates during training revealed much larger differences in discrimination between A and AX than between B and BY. Unlike Experiment 1, however, summation tests with X and Y (in compound with a clicker) showed that inhibitory conditioning of X was greater than of Y. We conclude that excitatory conditioning is linearly matched to the increment reinforcement rate, inasmuch as the amount of excitation is directly proportional to the absolute change in reinforcement, whereas the strength of Inhibitory learning depends on the relative decrement in reinforcement rate.
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Pavlovian-to-instrumental transfer under reinforcement in humans leads to facilitation or inhibition of responding depending on base response rate

Ben Colagiuri
, University of Sydney, and Peter Lovibond, UNSW Pavlovian-to-instrumental transfer (PIT) occurs when reward-cues influence instrumental responding for the same (or a similar) reward. PIT is usually tested under both instrumental and Pavlovian extinction with the general finding being that the reward-cue elicits increased responding relative to a cue that has never been paired with the reward.
In two experiments, we tested PIT in humans under reinforcement. In both experiments, participants underwent Pavlovian discrimination training with an auditory cue signalling the delivery of a chocolate reward (CS+) and a second auditory cue that was not reinforced (CS-). Participants then completed instrumental training during which they could press a button in order to receive the chocolate reward on a VR10 schedule. The PIT test followed with the CS's being presented while the participant could press the button to receive chocolate (i.e. under
Pavlovian but not instrumental extinction). In the first experiment, the PIT test was implemented after participants voluntarily stopped responding for 4min or after 25mins cumulatively independently of responding, whichever came first. This led to fairly low baseline response rates and relatively low desire for the reward during the test phase. Despite this, the CS+ elicited a small but reliable increase in instrumental responding relative to the CS-, suggesting a facilitatory PIT effect. In the second experiment, the PIT test was implemented after 4mins of instrumental training independently of responding, leading to a higher baseline response rate and strong desire for the reward during the test phase. In this case, the CS+ had almost no effect on responding, but the CS-produced a marked decrease in responding, suggesting and inhibitory PIT effect. In line with some animal research, these findings suggest that, in humans, both excitatory and inhibitory associations are learnt during PIT training and that the direction of the PIT effect is dependent on response rate at the time of testing.
Stress associated changes in the influence of Pavlovian cues on responding for reward in humans
Stephanie Quail, Richard Morris & Bernard Balleine. University of Sydney
Reward-paired cues can influence the vigor and selection of responding for reward. Cue-driven influences on response selection (i.e. specific transfer) and increases in response vigor (i.e. general transfer) are distinct and dissociable effects. Specific and general transfer effects have been observed in rats and humans, but so far they have only been independently assessed within-task in rats. Stress is known to influence reward-driven behavior in humans, and emerging evidence suggests stress has different effects on the expression of specific and general transfer in rats. However, whether stress influences transfer in humans in a similar manner remains unknown. To evaluate the effects of stress on transfer we developed a behavioral task that examines specific and general transfer effects independently. We then examined the relationship between recent levels of stress related experiences (as measured on the Depression Anxiety Stress Scale) and the expression of specific and general transfer. 'High Anxiety' and 'Low Anxiety' participants were found to differ significantly in their expression of general transfer, but not in specific transfer. This pattern was also observed between 'High Stress' and 'Low Stress' participants. Thus specific and general transfer can be distinguished in humans, with differences in performance associated with recent experiences of stress.
Contextually conditioned nausea in humans: Disentangling the role of environment and the conditioned stimulus
Veronica Quinn, University of Sydney Conditioned nausea has been studied extensively in rats, but comparatively little is known about the mechanisms underlying the development of these associations in humans. The present study aimed to develop a new method of examining conditioned nausea in humans, and in doing so explore the development of associations between nausea and both features of the nauseating stimulus and the environment. Nausea was elicited using a Galvanic Vestibular Stimulator (GVS) which is unique in that it allows for a no-nausea placebo setting. Twenty one participants were allocated to receive either placebo or high intensity stimulation over two conditioning sessions. The 'context-consistent' group received stimulation in the same context while the 'context-change' group experienced stimulation in two different contexts. Control participants received placebo stimulation in the same context. Nausea ratings (etc) were measured on the third session in the initial context under placebo conditions.
Participants who had been exposed to high intensity stimulation in training experienced more nausea than those who had not, but the context change did not affect this response. This suggests that nausea was conditioned to the GVS system, with no exteroceptive conditioning to environmental cues.
The influence of instructed counter-conditioning on physiological and subjective indices of fear learning
Camilla Luck, and Ottmar Lipp, University of Queensland Conditioned fear, as indexed by blink startle modulation or electrodermal responding, is immediately reduced after instructed extinction. However, differential subjective pleasantness ratings measured during extinction remain intact, suggesting that subjective pleasantness ratings are not affected by instructed extinction. To extend this finding, the current study examined the influence of instructed counter-conditioning on physiological and subjective indices of conditioned fear. During differential fear conditioning, one CS (CS+) was paired with an aversive electric stimulus (US) and another was presented alone (CS-). In a subsequent reversal phase, the CS+ was presented alone, and the CS-was paired with the US. Half of the participants received instructions prior to the contingency switch, whereas the remaining participants, as a control, received no instructions. At the end of acquisition, the CS+ elicited larger electrodermal responses and was rated as more unpleasant than the CS-. On the first trial after the manipulation, the pattern of differential electrodermal responding was reversed, with electrodermal responses to the CS-exceeding those to the CS+. The subjective pleasantness ratings were also affected by instructed counter-conditioning, with the CS+ rated as more pleasant immediately after the instructions. Electrodermal responses and subjective pleasantness ratings were subject to instructed counter-conditioning, revealing a different pattern of results than is detected after instructed extinction.
The interaction between diet history and training history on place and object recognition memory
Dominic Tran, University of New South Wales
The modern diet is calorically dense from saturated fats and refined carbohydrates (sugars). Previous research suggests that overconsumption of energy is associated with cognitive deficits. Using a rodent model, we have previously shown that exposure to a high-fat high-sugar (HFHS) diet for as short as 5 days impairs place, but not object recognition memory (RM). The present study investigated whether training on the place and object task provides any cognitive benefits against the diet-induced place RM deficit. One group of rats was switched from a control chow diet to a HFHS diet. A second group of rats had the reverse diet history, switching from HFHS to chow. Within each group, rats were either tested (trained) or exposed to an empty testing arena (untrained) throughout the first half of the diet cycle; all rats were then tested throughout the second half of the diet cycle. Tested on HFHS, untrained chow-HFHS rats showed impaired place RM, while trained chow-HFHS rats were protected from the diet-induced impairment. Tested on chow, HFHS-chow rats recovered their place RM, with training facilitating this recovery. These results suggest that prior task-relevant learning experiences are beneficial for the protection and recovery from diet-induced memory deficits.
Individual differences in sequence learning
Irina Baetu, Nick Burns, Julia Pitcher and Kristi Urry, University of Adelaide
We investigated the relationship between sequence learning and polymorphisms in 3 dopaminerelevant genes in 95 Caucasian participants. Two polymorphisms are associated with changes in striatal dopamine function (DRD2/ANKK1 Taq1A, rs1800497, and DAT1, rs28363170), whereas the third influences prefrontal dopamine levels (COMT Val158Met, rs4680). Because of its influence on prefrontal function, we expected the effect of the COMT polymorphism on sequence learning to be mediated by working memory capacity. In contrast, because the other polymorphisms are associated with striatal dopamine function, we expected them to influence sequence learning performance independently of working memory capacity. We found that all polymorphisms were associated with differences in sequence learning, whereby better performance was observed in carriers of the COMT genotype associated with higher prefrontal dopamine levels, the DRD2 genotype associated with reduced dopamine D2 receptor density, and the DAT1 genotype associated with higher striatal dopamine levels. Contrary to our expectations, however, the COMT genotype effect was not mediated by working memory capacity. This finding does not support the hypothesis that the role of the prefrontal cortex in sequence learning is to maintain relevant representations active in working memory.
Productive and counterproductive attention: Learning about signals of value
Daniel Pearson, and Mike LePelley, University of New South Wales
Recent studies have demonstrated that the ability of a stimulus to capture attention increases as a function of the reward that it predicts (Anderson, Laurent & Yantis, 2011a , 2011b Theeuwes and Belopolsky, 2012) . During the initial training phase of these experiments, participants receive a large reward for rapidly attending to stimulus X, but only a small reward for attending to stimulus Y. When these stimuli are subsequently presented as distractors in an unrewarded test phase, attention is more likely to be captured by stimulus X than stimulus Y, even though the stimuli are no longer goalrelevant. This effect may occur due to the extensive training participants have received to make an attentional response to stimulus X, or because the attentional salience of stimulus X has increased by virtue of its status as a signal of high reward. Over a series of experiments that use an analogue of an omission procedure, in which participants are rewarded for ignoring goal-irrelevant stimuli, we show that attention is captured by stimuli which participants have been highly rewarded for ignoring. This counterproductive capture of attention suggests that the allocation of attention is driven by Pavlovian learning about signal value of a stimulus, rather than instrumental learning about the consequences of responding to a stimulus.
